Introduction
Electrostimulation of denervated muscle is still a controversial issue with lack of clinical studies based on patients with peripheral nerve lesions. We report on a case of a 26 years old man with a complete sciatic nerve injury related to a subtrochanteric fracture of the right femur caused by car accident in 2010. Femur fracture was correctly fixed with a long gamma nail but clinically, patient has still presented a complete anesthesia under his right knee and some pain on the gluteal region. The strength of the hamstrings was almost spared, but flexion and extension of the ankle were impossible, with a severe impaired deambulation. In 2011 the patient underwent a surgery of neurolysis of sciatic nerve with removal of a voluminous neuroma and positioning of an 8 cm contralateral sural nerve graft. One year after the surgery the patient refers disappearance of gluteal pain, strengthening of the hamstrings but no improvement in the muscles of the shank.
Methods
We performed a first electrostimulation test (ET1) to verify the response of tibialis anterior (TA) and tricep surae muscles. Using a Neuroton (Philips) stimulator, we applied a current of 10 to 30 mA with triangular monophasic waves, impulse length from 5 to 150 msec with a pause of 1 or 2 sec. The best muscular response was evaluated by clinical examination and by echomyographic scans during the electrostimulation [1, 2] . We also measured the TA thicknesses in three points of the muscle (proximal, middle and distal 1/3 rd of muscular belly). At home, the patient applied similar electrostimulation parameters using the electro stimulator SM1 (Demitalia, Medical Technology S.r.L., Torino, Italy) with the schedule: 2 sessions (lasting 30 minutes each) per day for the first month, then 5 sessions per week. This schedule was applied for 2 months, then the patient underwent a second electrostimulation test (ET2) and the muscular responses were evaluated again by clinical examination and echomyographic scans. Moreover, to assess the reliability of echomyographic measurements, the patient underwent an MRI scan of the lower legs and the TA thicknesses were compared to those obtained by echomyographic scans.
Results
During the ET1 we found that the best muscular response was a single twitch and was evident using an impulse length of 150 msec and pause for 2 seconds. After 2 months, in the ET2 we still used a 20-25 mA current with pause of 2 seconds, but we found that there was the same twitch response using only 50 msec impulse length. At the ET2 we also compared the echomyographic measurements with those obtained at the ET1 (Tab.1) and with those obtained with the MRI scan (Tab. 2). As seen in Table 1 , there is a reduction in diameters of the left TA, reflecting the fact that 2 months of "twitch training" were not able to stop atrophy process [3] [4] [5] . There is also a misleading discordance in measurements of the proximal third of the not affected right leg, probably due to a technical difficulty to measure in this specific site of the muscle [2]. In Fig. 1 the effects of atrophy process on TA muscle are well visualized on a 3D reconstruction of the MRI scan [6] . The comparison of TA thickness measurements using MRI or echomyographic scans reveals that there is a good reproducibility between the two methods. 
Discussion
This case report shows how a correct home-based electrostimulation protocol is the right training to recover contractility in a peripherally denervated muscle. Lowering the duration of the impulse it could possible to use a higher frequency of stimulation to obtain tetanic contractility. "Tetanising" protocol may be attained, despite the fact that the twitch-training did not hampered the process of atrophy or improved kinetics of contraction/relaxation of the twitch, induced by home-based surface Functional Electrical Stimulation (h-b FES) [4, 5] . The next step in the process of functional recovery will be to recover mass and force of TA with "tetanic" training (series of impulse trains of 2-3 seconds duration at intervals of 3 sec) against increasing resistance to dorsiflexion of the foot (by acting a "spring device" opposing foot dorsiflexion). In conclusion the patient improved in two months of twitch-stimulation so much the excitability of the persistently denervated TA that a tetanising protocol, with its therapeutic potential to be used in a "walking aid for denervated muscle", would be the next "step" in the rehabilitation program. 
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